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We, The Upjohn Company, a corporation 
organized and existing under tie laws of the 
state of Delaware, United States of America, 
of 301 Henrietta Street, Kalamazoo, State of 
Michigan, United States of America, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us' and the method 
by which it is to be performed, to be particu- 
larly described in and by the following state- 
ment: — 

The present invention relates to a novel pro- 
cess for the preparation of derivatives of hetero- 
cyclic compounds and is more particularly con- 
cerned with a process for the preparation of 
ketones of the indole series and with certain 
novel 3-indolyl ketones produced thereby. 

A number of methods have been described 
previously for the preparation of indolyl 
ketones. Thus, for example, the preparation 
of 3-indolyl ketones has been • accomplished 
by treating indole Grignard reagents with acid 
chlorides [Salway, J. Cbem. Soc. 103, 353 
(1913)], small yields of the corresponding N- 
acylindoles being obtained simultaneously. 
Borsche and Groth [Ann. 549, 238 (1941)] 
obtained 2- and 3-acetylindoIes by a Friedel- 
Crafts reaction between acetyl chloride and 
indole or substituted indoles : where the 2- and 
3-positions are occupied, the acetyl group 
enters the benzene ring. The Hoesch synthesis 
has been applied by Seka [Ber. 56, 2058 
(1923)3 to the preparation of indole ketones, 
3-indolyl ketones being obtained preferentially. 
In German Patent 614,326 there is described 
a process for the preparation of 3-p-chloro- 
benzoyl-l-methyl-2-phenylindole by reacting 
1 -meth yl-2-p heny 1 in do le with phosphorus oxy- 
chloride and p-chlorobenzanilide; the prepara- 
tion of 3-p-chlorobenzoyl-l^-dimethylindole 
by reacting 1,2-dimethylindole with p-chloro- 
benzanilide and phosphorus oxychloride is also 
described. This reaction is not, however, of 
general applicability. Thus, when the reaction 
is repeated using acetanilide in place of p- 
chlorobenzanilide and indole in place of 1- 
[Price 3s. 6d.\ 



methyl-2-phenylindole and 1,2-dimemylindole, 
the resulting yield of the expected 3-acetylin- 
dole is small. Further, in order to isolate the 
desired indole ketone from the reaction mix- 
ture obtained using the procedure described 50 
in the above German Patent, it is necessary 
to submit the crude reaction product to acid 
hydrolysis in order to decompose the inter- 
mediate phosphorus-containing complex which 
is formed. The indole ketone so isolated, is 55 
still in a crude state and. requires considerable 
further treatment in order to free it from im- 
purities. 

In accordance with the present invention it 
has been found that 3-indolyl ketones can be 60 
obtained readily and in high yield by the re- 
action of an indole, which is unsubstituted in 
the 3-position, with phosphorus oxychloride 
and a carboxylic acid amide in which at least 
one, and preferably both, hydrogens on the 65 
nitrogen atom of the amide linkage are re- 
placed by a lower-alkyl radical. The carboxylic 
acids from which the said amides are derived 
include hydrocarbon carboxylic acids such as 
saturated and unsaturated aliphatic adds, 70 
cycloaliphatic acids and aromatic carboxylic 
acids. The hydrocarbon carboxylic acids can 
be substituted by one or more inert radicals 
i.e., radicals which are inert under the con- ■ 
ditions of the process of the invention, such 75 
as halo, cyano, nitro, tertiary amino, alkoxy, 
aralkoxy, aryloxy, alkyimercapto, aralkylmer- 
capto or arylmercapto. The reaction is general 
in application and is suitable for operation- 
on a large scale. Further, the process of the 80 
invention does not suffer from the disadvant- 
ages attendant upon the use of the procedure 
described in German Patent 614,326 discussed 
above. Thus the process of the present inven- 
tion is distinguished not only by its general 85 
applicability, but as will be more particularly 
described hereafter, by the ease with which 
the reaction product can be decomposed to 
furnish the required indolyl ketone in high 
yield and state of purity. 90 
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m Accordingly, it is an object of the present 
invention to provide a process for the prepara- 
tion of 3-indolyl ketones, which process is of 
general application and can be carried out 
5 readily on a commercial scale. It is a further 
object of the invention to provide certain 
novel 3-indolyl alkyl ketones which possess 
valuable pharmacodynamic properties. Other 
in ^ ects of invention will be apparent to 
10 those^ skilled in the art to which this invention 
pertains. 

While the process of the present invention 
can. be applied to the preparation of 3-indolyl 
ic r?? 3 ?^ usin £ ^ starting materials any indole 
a* which is unsubstituted in the 3-position, and 
any mono- or di-lower-alkylamide of a hydro- 

carbon rarhnvn-TtV ^r-\A z*~ * <i_ t 



,0.1 



?55^«.. car ? ,0 ^ 5 ? ic acid > lt is particularly 

of 3-indolyl 



applicable to the preparation of 
ketones having the general formula 




20 



(I) 

wherein R represents hydrogen or a lower- 
alkyl or lower-aralkyl radical, R x represents 
hydrogen or a lower-alkyl, lower-aralkyl, lower- 
aryl or lower-haloaryl radical, R 2 represents a 

25 lower-alkyl, lower-haloalkyl, lower-aralkyl or 
lower-aryl radical, and the 4-, 5-, 6-, and 7- 
positions in the benzene nucleus can be sub- 
stituted by lower-alkyl, lower-aryl, iower- 
alkoxy, iower-arlkyl, lower-aralkoxy, lower- 

30 aryloxy radicals or a halogen. When a com- 
pound having the formula Q) above is sub- 
stituted by one or more benzyloxy groups in 
4- 3 5-, 6-, or 7-positions, said benzyloxy 
group or groups can be converted to the cor- 
responding ^hydroxy group or groups, for ex- 
ample, by hydrogenolysis according to the pro- 

™^ de SF ibed m British Specification No. 
744,774. The ketones of the above general 
formula can be prepared- according to the 
w process of the present invention, by reacting 
an indole having the general formula: 



where R 2 has the significance hereinbefore 
defined, R 3 is hydrogen or a lower-alkyl radical 50 
and R 4 represents a lower-alkyl radical 

The term " lower-alkyl radical " as used in 
this specification is intended to mean an alkyl 
radical which contains from one to eight 
carbon atoms such as methyl, ethyl, propyl, 55 
butyl, amyl, hexyl, heptyl, octyl and isomeric 
forms thereof ; the term "lower-alkoxy radical" 
is intended to mean an alkoxy radical which 
contains from one to eight carbon atoms such 
as methoxy, ethoxy, propoxy, butoxy, amyloxy, 6X) 
hexyloxy heptyloxy, octyloxy, and isomeric 
forms thereof; the term "lower-haloalkyl 
radical is intended to remain an alkyl radical 
containing from one to eight carbon atoms, 
such as methyl, ethyl, propyl, butyl, amyl, « 
hexyl heptyl, octyl, and isomeric forms there- 
of, which radical is substituted by one or more 
atoms of fluorine, chlorine, bromine or iodine: 
the term "lower-aralkyl radical" is intended 
to mean an aralkyl radical containing from 70 
seven to thirteen carboit atoms such as benzyl, 
phenethyl or benzhydryl; the term "lower- 
aralkoxy radical is intended to mean an 
aralkoxy radical containing from seven to 
thirteen carbon atoms such as benzyloxy, 75 
phenethoxy or benzhydryloxy; the term 'lower- 
aryl radical" Is intended to mean an aryl 
radical containing from six to twelve carbon 
atoms such as phenyl, tolyl, xylyl, naphthyl, or 
biphenylyl; the term " lower-haloaryl radical n 80 
is intended to mean an aryl radical containine 
from six to twelve carbon atoms such as 

SEE 1 %- S h n . a P ht M or biphenylyl, 

which radical is substituted by one or more 
atoms of chlorine, bromine, fluorine or 85 
iodine. 

The process of the invention is carried out 
advantageously by heating a mixture of the 



O 
II 




wherein R and R, have the significance herein- 

« uons in the benzene nucleus can be substituted 
as herejnbefore described, with phosphorus 
oxy chloride and an amide having the formula 



wherein R 2 , R„ and R 4 have the significance 
hereinbefore described, and phosphorus oxy- 
chlonde at a temperature within the range of 
fo^.fifty to about 150 degrees centigrade for 95 
a penod of about one to about ten hours The 
preferred reaction temperature is within the 
range of about eighty to about ninety degrees 
centigrade. Advantageously the reactenteare 
admixed at a temperature of about twenty 100 
degrees oenbgrade or less, external cooling 
bemg apphed where necessary, and, when the 
admixture is complete, the temperature of the 
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reaction mixture is raised to the above-indi- 
cated level. Although the reactants can be 
mixed in any order in the preliminary . stage, 
it is preferred that the phosphorus oxycrUonde 

5 is first added to the amide and that to this 
mixture is then added the compound having 
the formula (II) i* solution in a further 
quantity of the amide, the temperature being 
maintained at or below twenty degrees centi- 

10 grade throughout the mixing operations. 

While the relative molecular proportions or 
the components of the reaction mixture can 
vary over a wide range, it is advantageous 
that the phosphorus oxychloride be employed 

15 in an amount which is in excess of that wnicn 
would represent an equimolar amount with re- 
spect to the starting indole. The proportion 
of amide is preferably greatly in excess ot 
that which would represent equimolar propor- 

20 tions with respect to both the phosphorus 
oxychloride and the indole. The excess of 
amide serves as a convenient solvent medium 
for the reaction. If desired, however, and 
especially where the amide is a solid, mere 

25 may also be present in the reaction mixture an 
inert solvent such as dioxan, or tetrahydro- 
furan 

After the reaction has been completed, lie 
desired indolyl ketone having the formula (1) 

50 is isolated from the reaction mixture in a 
simple and convenient manner by diluting tne 
latter with water, separating excess water- 
immiscible solvent, if any, basifying the 
aqueous layer and isolating the so liberated 

35 3-indolyl ketone by conventional procedures, 
for example, by filtration or by solvent extrac- 
tion. The product so obtained can be purined 
by conventional procedures, for example by 
recrystallization a s by distillation under re- 

40 duced pressure. . 
The indoles which are unsubstituted in the 
3-position, and which are employed as starting 
materials in the process of the invention, can 
be prepared by methods which are well-known 

45 in the art. Such methods are summarized in 
Chemistry of Carbon Compounds, Edited by 
E. H. Rodd, Vol IV- pages 71 to 77, Elsevier, 
New York, 1957. Indoles which are suitable 
for use in the process of the invention include 

50 the following: indole, 1-methylindole, 1- 
methyl-2-benzylindole, 1,2-diethylindoIe, 1- 
benzylindole, l-phenethyl-2-phenybndole, 1- 
methyl-2-phenylindole, l-emyl-2-(p-chloro- 
phenyl(-indole, 1 - ethyl - 2 - (p - chlor °- 

55 phenylV5-methylindole, l-ethyl-2-phenyl-5- 
benzyloxyindole, 1-phenethyl - 2 - propyl-6- 
benzyloxyindole, l-hexyl-6-benzyloxyindole 1- 
propyl-2-naphthyl-5-methoxymdole, 1-metnyl- 
5-methoxyindole, l-ethyl-2-phenyl-5-ethoxy- 

60 indole, l^-dtbenzyl-5,6-diethoxyindoIe, 1- 
phenethyl-2-phenyl-5-chloroindo?e, l-ethyl-2- 
tolyl-5-bromo-indole, 1-ethyl - 2 - phenyl-5- 
methylindole, l-benzyl-2,7-diethylindole, 1- 
phenethyl-2-phenyl-5,6-dimethylindole, 1,5- 

65 dimethylindole, l-benzyl-2,5-dipheny!indole, 1- 



ethyl-2-(p-biphenylyl)mdole, l-meAyl-2-^- 
biphenylyl)indole, l-benzyl-^phenyl-SJ-di- 
chloroindole, l-phenyl-7-memoxymdole, 2- 
phenyl-6-methylindole, 2-phenybndole, 4- 
chloroindole, 2-(p-biphenylyl>5,7^chloro- 70 
indole, 2-methyl-5,7-dichloroindole, 2-phenyl- 
4,7-dichloroindole, 5,6^dimethoxymdole, 2-(p" 
tolyl)-5-methylindole 5-bromoindole, 2-metnyl- 
indole, 5-ethylindole, 7-methylindole, 2,4-di- 
methylindole, 5-benzyioxyindole, 6-benzyloxy- 
indole, 2-phenyi-5,7-dimethylindole, > 2,5-di- 
phenylindole, 5-ethoxyindole, 2,4,7-ttunethyl- 
indole, 2-benzylindole, 5,6-o^romoindole, 2- 
methyl - 5,6 - dimethoxyindole 80 
fiuoroindole, 2-hexylindole, 2-(2-naphthyl)-7- W 
chloroindole, 2-t-butylindole, 7-benzhydryloxy- 
indole, 7-benzylindole, 2-p-chlorophenyl-5- 
methylindole, 2-/>-chlorophenyl-l-ethylmdole J 
2-/>-chlorophenyl-l-propylindole, 2-p-chloro- 
phenyl-l-isobutylindole, and 2-p-chlorophenyl- » 
5,7-dichloroindole. 

The amides having the formula 



which are employed in the process of the : in- 
vention can be prepared by processes which 90 
are well known in the art for the synthesis 
of amides. For example, the amides can be. 
prepared by the reaction of an acid halide 



o 



with art amine 



95 



wherein R 2 , R 3 , and have the significance 
hereinbefore defined and Hal represents a halo- 
gen atom. Amides which are suitable for use 
in the process of the invention include the iw 
following: N-methylacetamide, N,N-dimethyl- 
acetamide, N,N-diethylacetamide, N-methyl- 
propionamide, N,N-dimethylchloroacetamide, 
N 3 N-dimethylbenzamide, ^N^^-pen^- 
methylacetamide, N 5 N,a,trimethylbutyramide, 103 
N^ 3 ^-trimethyl-a-ethylbutyramide, N,N-di- 
methylisovaleramide, N,N-dimethyldiphenyl- 
acetamide, N,N,N 1 ^-tetramemylmalonamide, 
N,N-diisobutylacetamide, N,N-di-n-hexylacet- 
amide, N-n-butylacetamide, N-sec-butylacet- 110 
amide, N,N-di-n-butylacetamide, N-amyl- 
acetamide, N-l-methylheptylacetamide and 
N,N-diethylenanthramide. 



10 



While it is possible to employ in the process 
°* 5*, invention, an amide which is unsuh- 

S?^?^ 0l L?if ^ trogen atom > that is to say 
in which both the radicals R 3 and R, are 
Hydrogen atoms, it is preferable to employ an 
amide which carries at least one lower-alky! 
radical as substxtuent on the nitrogen atom in 
order to ensure a good yield of the desired 
compound having the formula (I). The highest 
yields are obtained using an <unide in which 

radicafc f° Sta at ° m ^ loweT ' alk y l 

The novel compounds of the invention com- 
prise the compounds having the formula: 



S69J7S 



15 




and an amide having the formula 



€o6 



an) 



20 



feSdlT 1 B I e £ resent ^drogeu or lower- 
ed ^f^' Md Rs re P re *=nts a branched- 
£ a%l group containing from four to 
eight carbon atoms, inclusive. These com- 
pounds can be prepared by the proS of Se 



wherein A, B, R 3 , R t and R, have the signffi- 
canoe hereinbefore described. 
mT? e v nOVeI "^Pounds having the formula 
f 5 VC exhiblt a ?? vit y as central nervous 
system depressants. Illustratively, the com- 
pounds 3-mdolyl t-butyl ketone, 3-(2-memyl- 

Sl,% bUtyI k fT 6 Md 3-<?memyhndolyr) 
2-mediyl : 3-pentyl ketone exhibit anticonvul- 

^ e compounds 3<l-ethyI-2- 
methyhndolyl) iso-butyl ketone iid 3-(2- 
methylmdolyl) 2-methyl-3-pentyl ketone dt 
press motor activity. 

The novel compounds of the invention: can 
be combined with solid or liquid pharmacen- 
SUX ?™ Cre and /°™ulated as tablets, powder 
packets or capsules, or dissolved or suspended 

a^nSdo^ ** ~* 

The following examples are illustrative of the 
process and products of the present invention- 
but are not to be construed as limiting. 
Example i. 
3-propionylindole. 



30 



35 



40 



50 



55 



60 




CH 3 



+ P0C2 3 



. To eighteen milliliters of N,N-dimethylpro- 
£L?S!ft C i 0Cl ? d 10 five de S«« centigrade 
^ dded d0Wl ?, S 131118 < 0077 niole) of 
ft™ oxychloride, the temperature being 
maintained below twenty degrees centigrade 
STmte ^ 5 d ^°awa s compfcS 

the mixture was stirred for a further twenty 
minutes before a solution of 6.5 grams $056 
mole) of mdole in nine milliliter? of N^T-di- 
metfay^ropxonamide was added slowly, the 
temperature being maintained below forty de- 

^ S ^ Dtl I P ade J thrOUgh0ut - ^ resulting^, 
ture was heated to 87 degrees centigrade for 




ir« h ° n U f rSj - C °° Ied J and ^"ted with 100 milU, 
fi£ J* '5 e 5 0ld wat< *- He mixtuwTwas 
filtered and the filtrate was tiJ^ ™vu 

° f -SP^ grams oT^offiydrSfc 
m sixty milhliters of water. The sohd which 
separated was collected, washed with warer 

and 3£f*£ ^ a mixtu « ?C 
and Sfcellysolve B (mixture of hexanes> There 

M QnS: - P ? kt of 171 to I 7 * degrees 
cemigrade, identical with an authentic sped- 



65 



70 
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Example 2. 
3 -chloroacetylindole. 
Using the procedure described in Example 
1, but substituting N,N-dimethylchloroacet- 
5 amide for N,N-dimemylpropionamide, there 
was obtained 3-cMoroacetylindole in the form 
of a crystalline solid having a melting point 
of 233 to 234 degrees centigrade, identical with 
an authentic specimen. 

10 Example 3. 

3-acetylindole. 
Using the procedure described in Example 
1, but substituting N-methylacetamide for N,N 
dimemyipropionamide, there was obtained 3- 
15 acetyiindole in the form of a crystalline solid 
having a melting point of 191 to 193 degrees 
centigrade, identical with an authentic speci- 
men. 



40 



Example 4. 
3-benzoylindole. 20 
A mixture of fourteen milliliters (0.15 mole) 
of phosphorous oxychloride, 36 grams (0.24 
mole) of N,N-dimemylbenzamide and thirteen 
grams (0.112 mole) of indole was heated at 
84 degrees centigrade for two hours . Th e re- 25 
suiting mixture was cooled, treated with 100 
milliliters of ice-water and stirred until the 
gummy mass was broken up. The solid which, 
had separated was then extracted with three 
portions, each of fifty milliliters, of hot ethanol. 30 
The ethanol extracts were combined and 
allowed to cool. The solid which separated 
was collected by filtration and dried. There 
was thus obtained 13.5 grams of 3-benzoylin- 
dole in the form of a crystalline solid having 35 
a melting point of 241 to 243.5 degrees centi- 
grade. 



Anal. : Calcd. for Q 5 H al NO : C, 81.42; H, 5.01; N, 6.33 
Found: C, 81.35; H, 5.03; N, 6.39. 



Example 5. 
3-acetyl-5-benzyIoxyindole. 
A quantity of eighteen milliliters of N,N- 
dimethylacetamide was cooled to five degrees 
centigrade and seven milliliters (0.075 mole) 
45 of phosphorus oxychloride was added slowly, 
keeping the temperature below twenty degrees 
centigrade. 

When the addition was complete, a solution 
of 12.5 grams (0.056 mole) of 5-benzyioxy- 

50 indole and nine milliliters of N,N-dimethyl- 
acetamide was added slowly, keeping the tem- 
perature below forty degrees centigrade. The 
mixture was heated to 87 degrees centigrade 
for two hours and then allowed to cool. The 

55 resulting red mass was dissolved in water and 
extracted with 100 milliliters of ether. The 
aqueous layer was separated and made alkaline 
by the addition of aqueous sodium hydroxide 
solution. The solid which separated was col- 

60 lected, washed with water, refiuxed with 100 
milliliters of ethanol containing a small amount 
of charcoal, and the solution filtered. The fil- 
trate was allowed to cool and the solid which 
separated was collected and dried. A second 

65 crop of solid was obtained by concentration 
of the mother liquor. There was thus obtained 
10.5 grams of 3-acetyl-5-benzyloxyindoIe an 
the form of a crystalline solid having a melting 
point of 189 to 190 degrees centigrade, iden- 

70 deal with an authentic specimen. 

Example 6. 
2-methyl-3-acetylindole. 
Using the procedure described in Example 
1, but substituting N,N-dimethylacetamide for 

75 N,N-dimethylpropionamide and 2-methyl- 
indole for indole, there was obtained 2-methyl- 



3-acetylindole in- the form of a aYstalline 
solid having a melting point of 195 to 196 
degrees centigrade, identical with an authentic 
specimen. 

Example 7. 
3-(2-methylindoyl) t-butyl ketone. 
A quantity of eighteen milliliters of N,N,- 
a,a,a-pentamethylacetamide was cooled to five 
degrees centigrade and 23.8 grams (0.15 mole) 85 
of phosphorus oxychloride was added slowly, 
the temperature being maintained below ten 
degrees centigrade throughout. To the solution 
so obtained was added dropwise a solution of 
thirteen grams (0.1 mole) of 2-methylindole 90 
and eighteen milliliters of N,N,«,«,«-penta- 
methylacetamide, the temperature being main- 
tained at twenty to 25 degrees centigrade 
throughout. The resulting mixture was heated 
at 82 degrees centigrade for two hours, cooled 95 
to room temperature and diluted with 200 
milliliters of ice-water. The mixture was filtered 
and the solid so obtained was slurried with 
a further 200 milliliters of water and again 
filtered. The combined filtrates were treated 100 
with- a solution of forty grams of sodium 
hydroxide in 200 milliliters of water. The oil 
so liberated was extracted with 100 milliliters 
of ether and the ethereal extract was dried 
over anhydrous potassium carbonate. The ether 105 
solution was evaporated to dryness and the 
residual solid was recrystallized twice from a 
mixture of benzene and petroleum ether. There 
was thus obtained 10.6 grams of 3-(2-methyi- 
indolyl)t-butyl ketone in the form of a red 110 
crystalline solid having a melting point of 
134 to 135 degrees centigrade after soften- 
ing at 126 degrees centigrade. 



115 



Anal. : Calcd. for Q<H a7 NO : C, 78.11; H, 7.94; N, 6.50 
Found: C, 78.20; H, 8.53 ; N, 6.32. 
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Example 8. 
3-(2-methylindolyl) sec-butyl ketone. 
A quantity of 36 milliliters of N^a-tri- 
memylbutyramide was cooled to five degrees 
centigrade and fourteen milliliters (0.15 mole) 
of phosphorus oxychloride was added slowly, 
the temperature being maintained below ten 
degrees centigrade throughout. To the solution 
so obtained was added drop wise a solution of 
thirteen grams (0.1 mole) of 2-methylindole 
in eighteen milliliters of N,N,a-trimethyl- 
butyramide, the temperature being maintained 
at twenty to 25 degrees centigrade throughout. 
The resulting mixture was heated at 82 de- 
grees centigrade for two hours, cooled and 
poured into 200 milliliters of ice-water. The 
mixture was made alkaline by the addition of 
aqueous sodium hydroxide solution and was 



extracted with 200 milliliters of ether. The 
ethereal extract was separated, dried over an- 
hydrous potassium carbonate and evaporated 
to dryness. The "residue was distilled under 
reduced pressure to remove unchanged N,N,a- 
trimethylbutyramide (boiling point 47 to 51 
degrees centigrade at a pressure of 0.5 milli- 
meter of mercury) and the residue was ex- 
tracted with petroleum ether. The petroleum 
ether extract was concentrated to yield a yellow 
oil which was recrystallized from a mixture of 
benzene and Skellysolve B and then from 
aqueous ethanol. There was thus obtained 3.9 
grams of 3-(2-methylindolyl) secbutyi ketone 
in. the form of a crystalline solid having a 
melting point of 101 to 103 degrees centi- 
grade. 



Anal.: Calcd. for C u H 17 NO : C, 78.11 ; H, 7.94; N, 6.50 
Found: C, 78.01; H, 8.28; N, 6.28 



Example 9. 
3-(2-methylindolyl) 2-methyl-3-pentyl ketone. 

A quantity of 36 milliliters of N,N,£-tri- 
methyl-a-ethylbutyramide was cooled to five 
degrees centigrade and fourteen milliliters (0.15 
mole) of phosphorus oxychloride was added 
slowly, the temperature being maintained below 
ten degrees centigrade throughout, To the solu- 
tion so obtained was added dropwise a solu- 
tion of thirteen grams (0.1 mole), of 2-methyl- 
indole and eighteen miUiliters of N,N 3 /?-tri- 
methyl-a-ethylbutyramide, the temperature 
being maintained at 25 to thirty degrees centi- 
grade throughout. The resulting mixture was 
heated at 82 degrees centigrade for two hours, 
cooled and poured into 200 milliliters of ice- 
water. The acid solution was quickly extracted 
with 100 milliliters of ether and the aqueous 



layer was separated, made alkaline by the 
addition of aqueous sodium hydroxide solu- 
tion and extracted with 100 milliliters of ether. 
The ethereal extract was separated, washed 
well with water and dried over anhydrous 
potassium carbonate. The dried solution was 
mixed with a small quantity of Nuchar 190-N 
(an activated charcoal), filtered and the filtrate 
evaporated to dryness. The residue was ex- 
tracted with 100 milliliters of petroleum ether, 
the extract was filtered, treated with Nuchar 
.190 — N until very litde color remained and 
.concentrated to dryness. The residue was re- 
crystallized twice from aqueous alcohol. There 
was thus obtained six grams of 3-(2-methyI- 
indolyl)-2-methyl-3-pentyl ketone in the form 
of a crystalline solid having a melting point 
of 106 to 109 degrees centigrade. 



Anal.: Calcd. f or C 16 H 21 NO : C, 78.96; H, 8.69; N, 5.75 
Found: Q 78.97; H, 9.11; N, 5.74. 



Example 10. 
3-(2-methylindolyl) isobutyl ketone. 
Using the procedure described in Example 
8, but substituting N 3 N-dimethylisovaleramide 
80 for NiN,«-trimethylbutyramide, there was 



obtained 3-(2-methylindolyl) isobutyl ketone 
in the form of a crystalline solid having a 
melting point of 139 to 140 degrees centi- 
grade. 



85 



Anal.: Calcd. for Q 4 H ir NO: Q 78.11; H, 7.94; N, 6.50 
Found: C, 78.21; H, 7.85; N, 6.35. 
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Example 11. 
3-(l;*thyl-2-methylindolyl) isobutyl ketone. 
Using the procedure described in Example 
8, but substituting N 3 N-dnnethylisovaIeramide 
for N,N,«-trimethylbutyramide and l-ethyl-2- 
methylindole for 2-methylindole, there was ob- 
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tamed 3-(l^thyl-2-methylindolyl) isobutyl 
ketone in the form of an oil having a boiling 
point of 136 to 138 degrees centigrade at a 95 
pressure of 0.5 millimeter of mercury: n a 30 
1.5780. J * 



Anal.: Calcd. for Q c H 21 NO: Q 78.96; H, 8.69; N, 5.75 
Found: C, 79.17; H, 8.72; N, 5.89. 



86$,775 



Example 12. 
3-diphenyIacetylindole. 
A mixture of fourteen milliliters (0.15 mole) 
of phosphorus oxychloride, forty grams of N,N- 
5 dimethyldiphenylacetamide and thirteen grams 

S 112 mole) of indole was heated at 82 to 
degrees centigrade for two hours. The 
resulting gum was cooled and 200 milliliters 
of ice-water was added. The mass was poured 
10 into 1500 milliliters of water and the aqueous 
layer was decanted and 5 made alkaline by the 
addition of aqueous sodium hydroxide solution-. 
The gummy solid which separated was dis- 
solved in fifty milliUters of hot Skellysolve 
15 B and the solution was filtered. The filtrate 
was cooled with solid carbon dioxide and the 
solid which separated was filtered to yield 
seven grams of impure starting amide. The 
filtrate was evaporated to dryness and four 
20 grams of the residual oil was placed on a 
Florisil (magnesium silicate) column (Florosil 
is a Registered Trade Mark). The column was 
eluted with six liters of a mixture of five 
percent acetone, 25 percent benzene and 
25 seventy percent Skellysolve B. The eluate was 
evaporated to dryness. The residue crystal- 
lized after drying at 55 degrees centigrade 
under reduced pressure and was recrystallized 
twice from benzene and finally from methanol. 
30 There was thus* obtained two grams of 3- 
diphenyiacetylindole in the form of a crystal- 
line solid having a melting point of 191 to 193 
degrees centigrade; the ultra-violet absorption 
spectrum showed maxima at 303 m/A, 260m/i, 
35 243 mp and 206 m/*. 

Anal.: Calcd. for Q^NO: N, 4.49 
Found: N, 4.73. 



Example 13. 
l-ethyl-3-acetylindole. 
40 Using the procedure described in Example 
1, but substituting 1-ethylindole for indole and 
N^-dimethylacetamide for N,N-dimethyipro- 
pionamide, there was obtained l-ethyI-3-ace- 
tylindole having a melting point of 87 to 89 
45 degrees centigrade. 

Example 14. 
l-ethyl-2-phenyl-3-propionyl-5-ethoxy indole. 

Using the procedure described m Example 
1. but substituting l,-ethyl-2-phenyl-5-ethoxy- 

50 indole (J. Soc - 1944 > 670 ) for indoIe 

there was prepared l-ethyl-2-phenyl-3-pro- 

pionyl-5-ethoxymdole. 

Example 15. 
3-acetyl-2-phenyl-5-chloroindole. 
55 Using the procedure described in Example 
5, but substituting 2^phenyl-5-chloroindole (J. 
Chem. Soc. 1948, 847) for 5-benzyloxyindole, 
there was prepared 3-acetyl-2-phenyi-5- 
chloroindole. 
60 Example 16. 

l-ethyl-2-phenyl-3-acetyl-5-memylin<lole. 
Using the procedure described in Example 
5, but substituting i-ethyl-2-phenyl-5-methyi- 



indole (L Chem - Soc - 1943 > 58 > f °r ^-benzyl- 
oxyindole, there was prepared l-ethyl-2- co 
phenyl-3-acetyl-5-methyHndole. 

Example 17. 
2,5-mphenyl-3-acetylindole. 
Using the procedure described in Example 
5, but substituting 2,5-diphenylindole [J. 70 
Org. Chem. 2, 235 (1937)] for 5-benzyloxy- 
indole there was prepared 2,5-dipnenyl-3- 
acetylindole. 

Example 18. 

1- ethyl-2-(p-biphenyl)-3-benzoylindole. 75 
Using the procedure described in Example 

4, but substituting l-ethyl-2-(p-biphenyiyl)- 
indole (J. Chem. Soc. 1948, 847) for indole 
there was prepared l-ethyl-2-(p-biphenylyl)-3- Q 
benzoylindole. 5 

Example 19. 

1- benzyl-3-acetylindole. 

Using the procedure described in Example 

5, but substituting 1-benzylindole [Chem. Ber. 

87 a 127—9 (1954)] for 5-beiizyloxyindolej » 
there was prepared l-benzyl-3-acetylindole. 

Example 20. 

2- benzyl-3-acetylindole. 

Using the procedure described in- Example 
5, but substituting 2-benzylindole [J. Chem. 90 
Soc. 1954, 2582] for 5-benzyloxyindole, there 
was prepared 2-benzyl-3-acetylindole. 
Example 21. 
l-benzyl-3-acetyl-4-bromoindoIe. 
Using the procedure described in Example 95 
5, but substituting l-benzyl-4-bromoindole 
[Chem. Ber. 87, 127 (1954)] for 5-benzyl- 
oxyindole, there was prepared l-benzyl-3- 
acetyl-4-bromoindole. 
' Example 22. 100 

2-(2,5-xylyl)-3-benzoylindole. 
Using the procedure described in' Example 

4, but substituting 2-(2,5-xylyl)indole [Rec. 
trav. chim. 68, 441 (1949)] for indole, there 

was prepared 2-(2,5-xylyl)-3-benzoylindole. 105 

Example 23. 

2- p-chlorophenyl-3-acetyl-5-methylindole. 
Using the procedure described in Example 

5, but substituting 2-p-chlorophenyl-5-methyl- 
indole (J. Chem. Soc. 1943, 58) fox 5-benzyl- 110 
oxyindole there was prepared 2-/>-chioro- 
phenyl-3-acetyl-5-methylindole. 

Example 24. 
2-^-cWorophenyl-3-acetyl-5,7-dichloroindole. 

Using the procedure described in' Example 115 
5, but substituting 2-p-chlorophenyl-5,7-di- 
chloroindole [J.A.C.S. 70 3421 (1948)] for 
5-benzyloxyindole, there was prepared 2-p- 
chlorophenyl-3-acetyl-5,7-dichloroindole. 

Example 25. 120 

3- indolyl n-hexyl ketone. 

Using the procedure described in Example 
1, but substituting N,N-diethyleneanthamide 
[Rec. trav. chim. 6, 249 (1887)] for N,N-di- 
methylpropionamide, there was obtained 3- 125 
indolyl n-hexyl ketone. 
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Example 26. 
3-acetylindole. 
Using the procedure described in Example 
H J uhsti tunng N^N-di-n-butylacetamide 
[JJV.CS. 59, 1203 (1937)] for NJWimethyl- 
propionamide, there was obtained 3-acetyl- 
lndole having a melting point of 191 to 193 
degrees centigrade identical with the product 
obtained in Example 3. 



* Example 27. 
3-indolyl r-butyl ketone. 
Using the procedure described in Example 
7, but substituting indole for 2-methylindole, 
there was obtained 3-indolyi r-butyl ketone in 
the form of a crystalline solid having a melt- 
ing point of 159 to 161 degrees centigrade. 



id 



15 




wherein? R represents hydrogen or a lower- 
alkyl or lower-aralkyl radical, R x represents a 
hydrogen, lower-alkyl, lower-aralkyl, lower- 
aryl, or lower-haloaryl radical, R 2 represents 
lower-alkyl, lower-haloalkyl, lower-aralkyl or 
lower-aryl radical, and the 4-, 5-, 6- and 7- 
positions in the benzene nucleus can be sub- 
stituted by lower-alkyl, lower-aryl, lower- 
alkoxy, lower-aralkyl, lower-aralkoxy or lower- 
aryloxy radicals or a halogen, the step of re- 
acting an indole having the general formula: 



Anal.: Calcd. for Q.H^NO: C, 77.57; H, 7.51; N, 6.96 
Found: C, 77.45; H, 7.33; N, 7.20. 

Example 28. 
5-methyl-3-indolyl r-butyl ketone. 
Using the procedure described in Example 
Z> bu 5 *£stituting 5-methyIindole (J. Chem. 
Soc 1949, Suppl. Issue, No. 1, 5231) for 2- 
methyhndole, there was obtained 5-methyl-3- 
mdolyl r-butyl ketone. 

Example 29. 
5-chloro-3-indoIyl /-butyl ketone. 
Using the procedure described in Example 
^ u 5 substimting 5-chloroindole [Ann. 583, 
150 (1953)] for 2-methylindole, there was 
obtained 5-chloro-3-indoIyl r-butyl ketone. 

Example 30. 
. 5-fluoro-3-indolyl r-butyl ketone. 
Using the procedure described in Example 
7 3 but substituting 5-fluoroindole (J. Chem 
Soc. 1955, 1283) for 2-methylindole, there was 
obtained 5-fluoro-3-indolyl r-butyl ketone. 

Example 31. 
6-metfaoxy-3-indolyl r-butyl ketone. 
Ufcing the procedure described in Example 
I 3 bu * substituting 6-methoxyindoIe (J. Chem. 
Soc. 1938, 97) for 2-methyiindole, there was 
obtamed 6-methoxy-3-indolyl *-butyl ketone. 

Example 32. 

tt . 5 ~ h yffroxy-3-indolyl r-butyl ketone. 

Using the procedure described in Example 
7, but substituting 5-benzyloxyindoIe (J. Chem 
Soc. 1937, 1726) for 2-methylindole, there 
was obtained 5-benzyloxy-3-indolyl £-butyl 
Ketone. The latter compound was subjected to 
hyarogenolysis in alcohol solution using a 
palladium-on-charcoal catalyst, according to 
the procedure described in British Specification 
Wo. 744,774, to obtain 5-hydroxy-3-indolyl r- 
butyl ketone. 

WHAT WE CLAIM IS: — 
- }\ P rocess for the preparation of a 3- 
mdolyl ketone which comprises reacting an in- 
dole unsubsututed in the 3-position with phos- 
phorus oxychloride and a carboxylic acid amide 
oi a hydrocarbon carboxylic acid or a hydro- 
carbon carboxylic acid substituted by one or 
more inert radicals and a iower-alkylamine. 
• I\ it. a P r0 , cess f or the preparation of an 
mdolyl ketone having the general formula: 
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wherein R and R x nave the significance here- 
inbefore defined and the 4-, 5-, 6- and 7- 
positions in the benzene nucleus can be sub- 
stituted as hereinbefore described, with phos- 
phorus oxychloride and an amide having the 
formula & 

Tc erein i? 2 has ^ significance hereinbefore 
defined, R 3 i s hydrogen or a lower-alkyl radical, 
and R 4 represents a lower-alkyl radical 

3. The process of claim 2 in which the 
phosphorus oxychloride and a portion of the 
amide are admixed at a temperature not sub- 
stantially greater than twenty degrees centi- 
grade, the mixture so obtained is treated at 
a temperature not substantially greater than 
twenty degrees centigrade with a. solution of 
the indole starting material in solution in a 
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further quantity of die amide, and the resulting 
mixture is heated at a temperature within the 
range of about fifty to about 150 degrees centi- 
grade for a period of from about one to about 
ten hours. . c 

4. In a process for the preparation of an 
indolyl ketone having the formula : 



wherein R 3 is hydrogen or a low^aM 
radical, represents a lower-alkyl radical and 
R 5 has the significance hereinbefore defined. 
5. A compound having the formula: 



0 

Us 



wherein A and B represent hydrogen or lower- 
alkyl radicals, and R 5 represents a branched- 
chain alkyl group containing from four to eight 
carbon atoms, inclusive, the step of reacting in 
indole having the formula : 



wherein A and B have the significance herein- 
before defined with phosphorus oxychlonde 
and an amide having the formula 



20 



O 



r 

wherein A and B represent hydrogen or lower- 
alkyl radicals, and R* represents a branched- 
chain alkyl group containing from four to 
eight carbon atoms, inclusive- 
6. 3-indolyl r-butyl ketone 
7 3-(2-methylindolyl) r-butyl ketone. 
£ 3_(2-methylindolyl> 2-methyl-3-pentyl 

3<l-ethyl-2-methylindolyl) isobutyl 

kCt 10 C 3-(2-Methylindolyl) r^-butyl ketone. 
11* 3-(2-Methylindolyl) isobutyl ketone. m 

12. A process for the preparation of 3-ul- 
dolyl ketones substantially as herein described 
with reference to any of the Examples 

13. 3-Indolyl -ketones when prepared by a 
process as claimed in any of Claims 1 to * 
or 12. 

For the Applicants : — 
GILL, JENNINGS & EVERY, 
Chartered Patent Agents, 
51/52, Chancery Lane, London, W.Owfi. 
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